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a) Answer all the questions to the best of your knowledge. 

b) Show all steps and carry all calculations up to 3 digits unless otherwise mentioned. 
€) Noquestion will be answered during the exam. 

d) Time allowed: 2 hours 


Q1- Using the following data oints | 
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(a) Use divide difference to find /(1.75) with polynomials of degrees 1,2, and 3. 
(b) Given the true value A1 .75)= 1.27664, find the relative error in the three ` 
polynomials obtained in part (a) of this question. 
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Q2-For the function f(x) = 2x * cos (2x), find (02②) Using で forward-d+ Ce. 
approximation, backward difference. approximation and central-difference . 
approximation using ~Ax=0.1,0.05 and 0. 25. Show that the relative error ie" 
approximately halved when Ax is halved in forward and backward difference while ^ ' 
the relative error is approximately quartered when Ax is halved in the central ' 
difference. » Udo ME l 
: nf" 3 s 2x(-25 ax) + Casa x) ^ ot yz o. 
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(a) Using 3 degree Newton-Gregory forward interpolating polynomial that fits 
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. , : 3! 
four evenly spaced point, derive Simpson's E formula. 

(b) Use the formula obtained in part (a) of this question to find the following 
integral. (h=0.2) 


x 1.2 - - 
iXe (x? 4 9)? 
9 0 


(c) Usc the trapezoidal rule to find the same integral in part (b) of ihis question 
(n6). 、 
(d) Given the true value of the integral=0.001 425, which method gave better 


approximation in term of relative, error. 
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A [ m Good luck to all of you. 
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1) A=10.147, A= 10.159 

8 2) A=0.0047, un A= 0.0045 E 

Ka 3)470.671x1012. A — 0.669 x 102 
ee (b) Find the Taylor series expansion of f(x) = ex? 

DE, (c) Finda recursive formula of the form Ta=(...) T1 for the function in Part (b) of this 


(d) Write a C/C++ Program to compute the series in Part c of this question, 
10 Marks 
Q2- Use Newton’s method to find the intersection ofthe following two curves 
ei x? -3y?—12p 
= 2)? 4 (y 132 4 
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With xo=0 and yo=0.5, perform only iterations, 










Q3- Solve the System of equations: 


S Ee 
S - 2X, Xj +5x, = 

: N oz 1 TX2 3 
x a E d A Xz 4X2 +x, = ~7 


i a) Using Gaussian elimination with 


partial pivoting 
) Show that same answer can be o 


btained using crammer's rule 


Dy. Za. certe ee i 10 Marks 
» Sec Good luck to aH of you 2 = 
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Mid-Term I 

Answer all questions, Carry calculations to 3 decimal places, timé allowed 1.5 hours 
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Qs. tarting at 7, Ge using the bisection method, What will be the relative error after 52 
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- で ) Write a C program to. perform bisection method for finding the root of nonlincar 
equation. " . SS js (4 Marks) 








LZ 2} Using Newton's method, find the toots of the following two equations: 





どの wer 
f(xy) = 14x? = yigg cos(y) and JO ») = 2 +e“ sin(y). Start with xo: 1.0 and yo= 4 
Perform 3 iteration | (7 Marks) 
\, | | ZE 
b) Use Bur: secant method to find the root $f the following equation: S 
f(x) = 3x + sin(x) - * repeat üntil the error ES to OSN E (3 Marks) 
TE S ` u b 
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.b) Given besi 8 |, solve the system Ax using Gaussian elimination method 3 
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